2 irradiation and excellent wind speed that can be effectively utilized for electricity generation. For all these to benefit both nations, there is a greater need for good leadership and good governance.
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Introduction:
Global warming and continuous energy demand in the world market coupled with the rise in energy price have significantly drawn attention to the need of renewable energy (RE) resources. Africa as a continent is blessed with abundant energy sources, but imbalance between electricity production and generation still remains an issue in SubSaharan Africa (SSA) countries [1] . Based on the International Energy Agency (IEA) information, the sub-Saharan Africa has mass population without access to adequate electricity [2] . These are due to disparity in the energy development across the whole continent. In examining Africa modern energy consumption with regions such as Middle
East, North America, Latin America and Europe, it is obvious that Africa has one of the lowest per capital consumption rate of energy [2, 3] . This among other things is due to the fact that Africa relies mostly on traditional biomass and hydropower energy [3] . Africa as a continent has abundant RE potential, but has not been fully harnessed. Amongst the reason for the slow uptake in RE are high capital cost of initial financial investment as well as lack of adequate knowledge regarding the benefits of RE. Nigeria and Cameroon are among the African countries that are slowly striving to include RE in their future energy development.
Based on the International Energy Outlook (IEO) 2013 report [3] , the world energy growth will be 56% between 2010 and 2040, with an increment of 1.5% per annum. In the reference case (see Table 1 and Fig. 1 ), the total energy demand in non-
OECD (Organization of Economic Cooperation and Development) countries -in which
Nigeria and Cameroon belong to -had increased by 90% compared with a rise of only 18% in OECD countries [3].
4 include Nigeria and Cameroon, there is lack of access to electricity by many people as compared to the OECD countries. However, net electricity generation in non-OECD countries rises at an average rate of 3.1% annually led by India and China. As the world battles with security concern with environmental consequences, many governments around the world are designing policies which support the development of RE sources.
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For that effect, RE has been the fastest growing energy source of electricity. Coal fired generation has been the leading source of world electricity generation through 2040 (see Fig. 3 ). With the exception of coal, other non renewable like nuclear and natural gas are amongst the fastest growing source of energy in the world. Despite the interest in RE across the world, non OECD countries like Nigeria and Cameroon are still lacking behind in developing appropriate policies and infrastructure for renewables. Fig. 4 , with a land area of about 924,000km 2 . Nigeria has a population of 165 million inhabitants making it the most populous countries in Africa [4] .
There are abundant energy resources in the country such as coal, crude oil, natural gas etc [4] . The county's economy largely depends on crude oil, making it among the top 10 crude oil producing country in the world and was the world's 4 th leading exporter of liquefied natural gas in 2012. However, Nigeria oil production has been hindered by insecurity and supply interruption, whereas the natural gas sector is limited by the lack of infrastructure to monetize the gas that is presently burned off [5] . Cameroon has the highest population among the central African nations. The population of Cameroon is 20 million and is growing by approximately 2% per year [7] . Unlike Nigeria, Cameroon enjoys political and social stability [8] . The major sources of energy in Cameroon are coal petroleum, hydropower, bio fuel and waste. These sources of energy have not been fully utilized.
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The current situation of conventional energy in Nigeria and Cameroon
As stated previously, Nigeria has enormous energy sources ranging from the conventional ones such as coal, oil, gas, biomass, hydro. However, there are abundant potentials in solar, wind, nuclear, ocean, geothermal and fuel which have not been fully utilized [9] . Back in 1960, energy untilisation in Nigeria was predomently house hold namely fuelwood, charcoal, residues and agricultual waste. Commercial utilization of fuel was coal used by the rail industry to generate power. Since then, there is swifting change in the energy consumption. Presently, natural gas account for 5% of the energy consumption, while traditional biomass and waste acount for 83%, oil consumption is about 11% and hydropower is at 1% (see Table 2 ). Coal has declined drastically to an insignificant stage. Similarly, in Cameroon, the fundamental energy sources are coal, oil, hydropower, biofuel and waste [10] . Oil accounted for 27.2% of primary energy consumption, natural gas (3.7%), hydro (5%) and biofuels with waste (64.10%) (see Table 2 ). Among these energy sources, hydro power is the dominant electricity source with little attention paid to the other renewables like solar, wind, geothermal. Cameroon possess the highest hydroelectric power stations after The Democratic Republic of Congo [11] . 
1 Electricity demand and supply in Nigeria and Cameroon
The net electricity generation per capita in Nigeria is among the lowest in the world. The demand is far higher than the electricity generation resulting to regular power outages, load shedding and over reliance on individually owned generators. In order to improve the power generation and attract local and foreign investors, the government of Nigeria recently embarked on privatizing the power holding company of Nigeria.
According to the Road Map for Power Sector Reform in Nigeria [12] , the generation capacity for Nigeria was 6000MW as at 2012. Out of this, 1270MW was from hydro and the remaining 4730MW was from fossil fuels. Net electricity generation was also estimated at 26 billions kWh. Harvard paper [13] estimated that 30% of electricity was provided by private generation and most business purchases generators to do business during power blackouts, which is very costly. In addition, the majority of Nigeria solely depends on local biomass for household energy consumption such as wood, waste and charcoal for heating and cooking.
Recent World Bank Report [14] shows that Nigeria experienced power failure on average for about 46 days per year between 2007 and 2008. Currently, the power demand is atributed to the rise in population coupled with low investment in the energy sector.
There is also poor maintenance of the power facilities and insuficient fuel that continue to hinder the power sector development.
The government of Nigeria planned to increase the generation to about 20000MW by 2020. In order to achieve this target, several plans have been made over the past decades but nothing has been achieved and therefore the government has put the Nigerias power holding company for sale for both local and international investors.
As of 2015, Cameroon electricity generation capacity is at 817 MW which hydroelectricity contributed to 88% and the remaining is from thermal power generation. 
Solar Energy
There is much variation in solar radiation across Nigeria, but it is higher in the northwest and northeastern part of the country. However, Nigeria has adequate solar radiation that can generate electricity which can be fed into the national grid, but this have not been utilized (see Fig.6 ). The optimum solar radiation in Nigeria is about 7000
Wh/m 2 in the Northern part of the country and about 4000 Wh/m 2 in the southern part of the country per day [16] . Many researches have been carried out to investigate the solar potentials in Nigeria and almost all of them shows the huge potentials that can be utilized [17, 18] . 
Hydropower
Hydropower remains the main source of power generation in both Nigeria and Cameroon. The reason for hydropower being the main source of energy for both countries are due to large rivers and waterfalls in both countres. Some of the advantages of hydropower generation include easier environmental impact assessment, minimal construction works and possibility of fishing and irrigation. It is also easier to invest in hydropower technology than in other some other RE, because the other technologies have high initial capital cost of implementation and may supply only limited energy.
From a survey carried out in 1989 over 12 selected states of Nigeria, it was observed that up to 734.2MW of small hydropower (SHP) capacity can be realized from 277 sites [23] . It is expected that the potential would rise, when the rest of the country is investigated. Currently, more sites are being studied and it is anticipated that the total SHP potential could reach as high as 3,500 MW.
Nigeria has about 239 large, medium and small dams. About 40 of these dams already have hydropower components in them (powerhouse, penstock etc.) Hydropower can also be integrated into all the others dams currently used for irrigation and water supply.
Currently, in Nigeria the hydropower potential is estimated to be 14,750MW [4] .
However, only 14% of this potential has been utilized. The major hydropower plants in 
Wind Energy
In Nigeria, the wind speed ranges from 4.0 to 5.12 m/s in the northern part of the country, and from 1.4 to 3.0m/s in the south [25] . According to the ECN, the total wind energy reserve are at 10 m height and may vary from 8 MWh/yr in Yola to 51 MWh/yr in the area of Jos and may well reach as high as 97 MWh/yr in Sokoto [26] . Currently
Nigeria is yet to fully exploit wind energy potential for the benefit of its citizens and also to integrate the wind energy into the national grid. There is a need for a robust policy with regard to wind energy so that private institutions can also take part in the development of this sector. Research and development in wind energy is currently in existing. The SERC has been saddled with the responsibility for carrying out research and development in wind power station [27] . A 4kW wind turbine has already been installed and integrated with 10kW PV power plant to serve as a hybrid system at Danjawa village as shown in Fig. 8 . However, there is low awareness regarding the viability of wind energy as a good potential for electric power generation in addition to lack of funding.
In Cameroon the wind energy speed ranges from 2 to 4m/s at 100m height [21] .
The only favorable site for wind energy in Cameroon are in the North and some costal areas. There are some wind turbines installed in Douala especially in hotels and there are some potential zone for wind energy in Ngoundere and Moudou lake area, but this has never been investigated. Recently wind electric pumping system has been installed at Ndoh Djutissa (see Fig 8b) . The Cameroon metrological services reported that wind speed are not sufficient for the development of wind turbines in some areas but this have not been fully investigated.
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Biomass
Biomass refers to various materials obtained from plants and animals, that can be used for the formation of useful energy in different forms and purposes [29] . Several types of biomass exist such as fibre biomass, organic fertilizer biomass, chemical biomass etc. The by-product of biomass if not properly handled, can have serious effect on social and environmental public health.
Currently, Nigeria is blessed with great biomass resources such as agricultural crops, charcoal, wood, shrubs, forestry waste, grasses, community and manufacturing activities, and aquatic biomass [4] . Nigerias biomass resources are predicted at 8 x 10 2 MJ [30] . Fuelwood is used by many Nigerians for cooking, heating and other house hold purposes especially the rural duwellers. Huge potentials exist in variety of biomass resources in Nigeria which can be converted into technologies that can be helpful to the citizens. Nigeria is ranked high in the production of energy crops such as palm oil, casava, sesame and soybean which can be used for biofuel. According to Abila [29] , Nigeria has the capacity to be a leading biofuel exporter, and that the adoption of biofuel in the country can ease the financial strain and burden on fossil fuel subsidies and also enhance the local source revenue. Due to huge population of Nigeria, municipal solid waste can be useful as cellulosic material for biogas production.
Compared to Nigeria, Cameroon is ranked the 3 rd largest biomass potential with 25 millions hecters of forest covering its territory [31] . Biomass sorces are categorized into agricultural, wood, animal sources, waste stream from timber and forest. However, overdepency on this source of energy for lightning and heating especially by the rural dwellers has led to an excessive deforestation. Palm oil has also been utilized as a source of energy which has also led to deforestation with serious environmental effects. Abanda [32] attests to the fact that in remote area of the country, firewood has been exhausted without being restocked.
Energy policy
A broad and articulate energy policy is vital in leading any country towards effective utlization of its resources. For socio-economic growth of any country, not only the existence of the policy that is important, but the policy makers is also an essential element in the policy implementation.
Energy policy in Nigeria
The government of Nigeria approved the National Energy Policy in April 2003, that addresses issues related to the challenges faced in the energy sector. This policy incorporates issues related to the demand and supply of energy, the production of energy, research and development, RE development of manpower, nuclear energy, energy databank, energy efficiency and global cooperation [33] . The ECN, through the National Energy Master Plan (NEM), was tasked with the responsibility of implementing and monitoring strict compliance with the energy policy plan. Ten years after the NEM was written and approved, some amendments have taken place in the national and international energy stages. For instance, the tabling of Petroleum Industry Bill (PIB) in the Nigerian petroleum sector, the discovering of crude oil in commercial quantities by some neighboring nations, the exploration of shale oil and shale gas in major oil and gas 20 consuming countries and the deregulation and privatization of the electricity sector.
Furthermore, more attention is being given to the advancement of RE worldwide, in order to engineer sustainable growth. Recognizing the above, the ECN initiated the review of the National Energy Policy. The ECN therefore approached the United Nations Development Programme (UNDP) for support and it was granted and reviewed in 2013.
In [34] . This is important for early correction of set objectives within the time span.
The policy mentioned among others, that the oil shall continue to play vital role in nation building. There is need for expansion of oil reserve base, and the pronotion of oil conservatives. There should also be wider distribution of oil products throughtout the nation for enhancing socio-economic activities. There is also plan for exploration of natural gas together with research and development. It was identified that bitumen and sands can significantly help in the Nigerias energy mix. Bitumen emulsion can be useful for power generation and in iron and steel production. The Nigeria's Energy Policy also mentioned that the coal production can be enhanced but several challenges exist which need to be properly addressed. There is low production of coal mines together with the lack of cost effective transportation system. To address these challenges, the policy recomends that there is need for privatization, research and development relating to coal industry, identification of coal export markets etc. There is also plan for nuclear energy technology in power production which will require some incentives to to attract experts in nuclear technology and also collaboration with the International Atomic Agency.
The major issue hindering the RE development in Nigeria have been identified.
These include unidentified demand and lack of legal framework to attract international investors into the sector [33] . The policy provides the aims to address these constraints by adopting the following strategies.
 Huge investment in research and development.
 Empowering local bussiness capabilities
21
 Creating industries for the production of raw materials for RE facilities and spare parts.
 Educating local and urban dwellers on the prospects of RE as a form of heating and electricity supply.
 Determining the current economic reforms.
 Establishing standards for RE ssytems  Creating RE fund.
Based on the above policies, a compulsory RE target have been developed on a short, medium and long term basis as shown in Table 3 . 
Energy policy in Cameroon
Unlike Nigeria, Cameroon has no overt energy policy for the public to see. The earliest energy policy in Cameroon was introduced in 1990 but it was not implemented.
In 1998 another policy on energy was developed which only focussed on hydroelectric power. In 2005 the Ministry of Energy and Water attested to the ongoing development of a new energy plan which would be developed by 2030 [35] . The vision 2035 by the Cameroon government is also geared towards investing in RE to increase energy independence and economic growth of Cameroon. Thus, there is no clear energy policy for Cameroon and to this effect, Tansi [36] stressed that there are no guidelines in Cameroon relating to RE alone, but there are laws passed by the Cameroonian government in dealing with energy of which RE is incorporated.
Conclusion and the way forward for Nigeria and Cameroon's RE
This paper presented the latest evaluation of the RE progress made by both Nigeria and Cameroon. These two neighbouring African countries have huge RE potential that have not been developed. For both countries, the electricity demand is higher than the supply and this is attributed to the rise in population. Nigeria has already developed policy roadmaps for RE implementation while Cameroon is yet to develop similar policy which can attract foreign and local investment in the RE sector. In Nigeria, there are several implementation problems hindering the execution of the current Nigeria RE policy. These include unidentified demand and lack of legal framework to attract foreign investors into the RE sector.Despite these challenges, it is fair to say that Nigeria has taken a major step toward adopting renewables in the future energy mix of the country. Nigeria has established research and development institutions relating to RE, There are several challenges facing both Nigeria and Cameroon RE development.
Despite having a high solar irradiation especially in the northern part of Nigeria, the current security situation definitely causes a setback in solar development. There is high capital cost for the initial implementation, lack of adequate skills in the sector and lack of political will from the government. Though, solar PV has been applied for street lighting in some part of Cameroon, poor maintenance has crippled the process.
For both Nigeria and Cameroon that have teaming populace having lack of electricity access, several opportunities exist for RE application that can increase the power production and RE plans on all RE sources. There must be laid down policies to attract foreign and domestic investors. Due to erratic power failure in Nigeria, the public awareness of RE is fast growing and renewable are being utilized for domestic applications such as solar electricity installation in homes and hotels and solar powering of street lightning. Though, solar PV has been applied for street lighting in some part of Cameroon, poor maintenance has crippled the process. In order to sustain the RE progress, there is serious need for the government of Nigeria and Cameroon to train local manpower in renewable and create entrepreneurship funding for locals who are interested in venturing into this sector. In the final note, it is fair to say that Nigeria is ready for RE implementation while Cameroon is seriously lagging behind in both RE policy and implementation.
